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(57) ABSTRACT 

A tubular container for vacuum packaging products is pro 
vided according to the present invention that includes an 
overcap secured to at least one of the opposed ends of a 
tubular container that de?nes a bias member for biasing a 
membrane-type ?exible lid inwardly toWards products con 
tained Within the tubular container before a vacuum is 

applied. The ?exible lid is maintained in a biased shape until 
the bias member is removed. As such, the ?exible lid is 
suf?ciently restrained during the vacuum packaging process, 
thus preventing the breakage of products located adjacent 
the ?exible lid. 
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CONTAINER HAVING A PRESHAPED END 
CLOSURE 

FIELD OF THE INVENTION 

[0001] The present invention relates to composite contain 
ers, and in particular relates to composite containers for 
vacuum packaging fragile products, such as potato crisps or 
cookie biscuits, and associated methods. 

BACKGROUND OF THE INVENTION 

[0002] Food and drink products and other perishable items 
are often packaged in tubular containers that are sealed at 
both ends. For some time, it has been recogniZed that 
substantial economies, as Well as environmental advantages, 
can be realiZed by the use of composite containers, as 
opposed to the traditional glass and metal containers. These 
composite containers typically include at least one structural 
body ply made of paperboard and are formed by Wrapping 
a continuous strip of the body ply material around a mandrel 
of a desired shape to create a tubular structure. At the 
doWnstream end of the mandrel, the formed tube is cut into 
discrete lengths and ?tted With end closures to form the 
container. 

[0003] Tubular containers of this type typically include a 
liner ply on the inner surface of the paperboard body ply. 
The liner ply prevents liquids from leaking out of the 
container and also prevents liquids from entering the con 
tainer and possibly contaminating the food product con 
tained therein. Preferably, the liner ply is also resistant to the 
passage of gasses so as to prevent odors of the food product 
in the container from escaping and to prevent atmospheric 
air from entering the container through the liner and spoiling 
the food product. The liner ply is often a laminate including 
kraft paper, aluminum foil and/or one or more polymer 
layers. Thus, the liner ply provides barrier properties and the 
body ply provides structural properties for the composite 
container. In addition, a label ply is typically adhered to the 
outer surface of the paperboard body ply. 

[0004] Certain food products bene?t from being packaged 
While under a vacuum. Vacuum packaging removes oxygen 
from the space surrounding the product, Which can improve 
the shelf life of the product Within the package. This is 
especially true for perishable food products, or food prod 
ucts that may become stale if exposed to air. HoWever, it is 
generally recogniZed that vacuum packaging in some tubular 
containers can only be accomplished With dif?culty, if at all. 
Because of the structural design of the composite container, 
the application of vacuum to the interior of the container 
often results in partial or complete inWard collapsing of the 
container Walls along the length of the container. This can 
result in an unacceptable appearance for the composite 
container or an unacceptable sealing of the product Within 
the container. 

[0005] This problem is further discussed in US. Pat. No. 
4,158,425, assigned to the assignee of the present invention 
and incorporated herein by reference. To avoid the partial or 
complete collapsing of the paperboard body ply of the 
container upon application of a vacuum inside the container, 
the container according to the ’425 patent has an imperme 
able or hermetically sealed liner secured interiorly to the 
container body solely at the opposed ends thereof With the 
major length of the liner being free of the tubular body so as 
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to alloW an inWard contracting of the liner Without the 
introduction of excessive stresses to the container body 
itself. Avacuum or reduced pressure atmosphere Within the 
liner causes an inWard deformation of the liner into contact 
With the product substantially independently of the sur 
rounding container body. Thus, the stresses Which are trans 
ferred to the container body are at the opposed ends thereof 
Which are in turn structurally supported by a pair of con 
ventional end closures. 

[0006] The ’425 patent, hoWever, only addresses the prob 
lem of collapsing of the container Walls. The ’425 patent 
does not discuss or provide a container designed to secure 
the food products during transportation or to prevent break 
age of the food products during packaging. In particular, 
fragile food products, such as potato crisps or cookie bis 
cuits, are extremely susceptible to breakage during trans 
portation and packaging. These types of products are typi 
cally stacked Within the container such that the products can 
move about the container. Although the ’425 patent provides 
an inWardly moving liner, it is directed to sealing the product 
for freshness Without damaging the tubular body, and not 
directed to providing cushioning support to the food prod 
ucts in order to prevent damage during transportation and 
packaging. 

[0007] The problem of securing food products during 
transportation is addressed in co-pending application Ser. 
No. 09/543,439 entitled “Container and Method for Making 
Container for Fragile Products,” assigned to the assignee of 
the present invention and herein incorporated by reference. 
The container disclosed by the Ser. No. 09/543,439 appli 
cation includes a ?exible end closure secured to at least one 
of the opposed ends of the container that is free to move 
inWardly against food products contained therein When a 
vacuum is applied so as to provide cushioning support to the 
food products. As such, the food products are supported by 
a “pilloW-like” cushion instead of a metal end closure or 
other rigid surface as provided by current containers. 
Despite the advantages provided by the ?exible end closure 
disclosed by the Ser. No. 09/543,439 application, certain 
food products still suffer from breakage during the packag 
ing process, particularly those products that are vacuum 
packed. In particular, it is believed that the vacuum pack 
aging process causes the ?exible end closure to move 
rapidly inWard against the adjacent fragile products Within 
the container, causing the products located near the end 
closure to be broken. Seeing broken cookies or potato crisps 
When the container is opened is very undesirable from a 
consumer standpoint and may lessen consumer appeal for 
the food products. 

[0008] A conventional process for packaging food prod 
ucts includes sealing a ?exible end closure, such as a 
membrane, to one end of the tubular container, inverting the 
container With the ?exible end closure attached thereto, and 
depositing the products Within the tubular container such 
that the products ?rst deposited into the container rest 
against the inner surface of the ?exible end closure. The 
remaining food products are then stacked upon one another 
until the container is suf?ciently full. The ?lled container is 
placed inside a vacuum chamber and the chamber is depres 
suriZed to create a vacuum. The open end of the tubular 
container is then closed While the container and its contents 
are subjected to the vacuum. The vacuum chamber is then 
repressuriZed, Which causes the ?exible end closure of the 
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sealed tubular container to move rapidly inward towards the 
food products. This rapid movement of the ?exible end 
closure acts against the Weight of the stacked food products 
that are resting against the inner surface of the ?exible end 
closure. As such, the rapid movement of the ?exible end 
closure results in a sharp pressing force against the food 
products, particularly against the food products adjacent the 
?exible end closure. The pressing force often results in 
breakage of the food products adjacent the ?exible end 
closure, as these food products receive the brunt of the 
pressing force from the ?exible end closure. 

[0009] Accordingly, there is a need in the industry for a 
container that hermetically seals perishable food products, 
but that is also capable of protecting fragile food products 
during packaging, and particularly capable of preventing 
breakage of the food products located adjacent the end 
closures. At the same time, hoWever, such a container Would 
also be capable of Withstanding the rigors of vacuum pack 
aging so as to increase the shelf life of the product and 
provide other bene?ts attendant to vacuum packaging. 

SUMMARY OF THE INVENTION 

[0010] These and other needs are provided, according to 
the present invention, by a tubular container having an 
overcap secured to at least one of the opposed ends of the 
container that de?nes a bias member for biasing a mem 
brane-type ?exible end closure or lid inWardly toWards the 
food products before a vacuum is applied. The bias member 
also displaces the food products so that the ?exible lid can 
move inWardly Without exerting signi?cant force on the food 
products. As such, the rapid and excessive movement of the 
?exible lid during conventional vacuum packaging is 
avoided, thus preventing the breakage of the food products 
located adjacent the ?exible lid. 

[0011] In particular, the tubular composite container for 
vacuum packaging products, such as potato crisps, cookie 
biscuits, baked Wafers or the like, includes a tubular body 
ply formed of a paperboard material having inner and outer 
surfaces and opposed ends. At least one end of the body ply 
is rolled outWardly to form a rim. The tubular body is formed 
using conventional spiral Winding techniques knoWn in the 
art, such as described in US. Pat. No. 4,185,425, Which is 
assigned to the assignee of the present invention and incor 
porated herein by reference. 

[0012] The tubular composite container also includes a 
?exible membrane-type end closure or lid that is positioned 
against the rim and sealed thereto. The ?exible lid moves 
inWardly against the products contained Within the tubular 
body When a vacuum is applied so as to provide cushioning 
support for the products. In one embodiment, the ?exible lid 
includes a foil layer that is impervious to the passage of 
liquids and gasses. 

[0013] Advantageously, the tubular composite container 
also includes an overcap attached to the container adjacent 
the ?exible lid. The overcap de?nes a bias member for 
biasing the lid inWardly toWards the food products before a 
vacuum is applied. In one embodiment, the bias member 
comprises at least one rib, Which may have a thickness 
substantially equal to the base portion of the overcap. In 
another embodiment, the bias member has a tubular shape. 
In yet another embodiment, the bias member has a frusto 
conical shape. The bias member can be formed by pro?ling 
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or shaping the surface of the overcap, Which in one embodi 
ment gives the overcap a concave outer surface and convex 
inner surface. The bias member can also be formed by 
providing a rib or other shape extending from the inner 
surface of the overcap so that the outer surface remains 
substantially planar. 

[0014] Associated methods also form a part of the inven 
tion and, according to one embodiment, include the steps of 
attaching a ?exible lid to at least one of the opposed ends of 
a tubular body member, biasing the ?exible lid inWardly 
With a bias member, and depositing one or more products 
inside the tubular body member. The vacuum packaging 
operation can then be performed by creating a vacuum or 
negative pressure inside a chamber storing the open tubular 
body and then closing the open end of the tubular body. The 
negative pressure created inside the chamber is then released 
such that the ?exible lid can move inWardly toWards the food 
products. HoWever, because the ?exible lid is substantially 
biased inWardly by the bias member before the vacuum 
packaging operation is performed, the ?exible lid undergoes 
substantially less inWard movement When the vacuum is 
released inside the chamber, thereby reducing breakage to 
the food products located adjacent the ?exible lid. In one 
preferred embodiment, the bias member is incorporated into 
the overcap, although the bias member can have other 
con?gurations. 

[0015] Accordingly, and as is explained in more detail 
beloW, the Applicants have provided a neW container for 
vacuum packaging products Which overcomes the disadvan 
tages of conventional containers. The container and method 
of the present invention is particularly advantageous for 
food products that are easily damaged during packaging, 
such as potato crisps or cookie biscuits, although other 
fragile products, such as electronics and the like, can also be 
stored in the container of the present invention. The neW 
container is easy to open for consumers, and can use 
conventional construction techniques. At the same time, 
hoWever, the present container is capable of Withstanding 
the rigors of vacuum packaging so as to maintain a rigid 
shape and provide a hermetically sealed container to prevent 
air and moisture from contaminating the products contained 
therein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] While some of the objects and advantages of the 
present invention have been stated, others Will appear as the 
description proceeds When taken in conjunction With accom 
panying draWings, Which are not necessarily draWn to scale, 
Wherein: 

[0017] FIG. 1 is a perspective vieW of a container of the 
present invention; 

[0018] FIG. 1a is a perspective vieW of a portion of the 
container of FIG. 1 according to one embodiment of the 
present invention; 

[0019] FIG. 2 is a greatly enlarged sectional vieW of the 
container of the present invention as seen along lines 2-2 of 
FIG. 1; 

[0020] FIG. 3 is a sectional vieW of an overcap having a 
bias member according to one embodiment of the present 
invention; 
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[0021] 
FIG. 3; 

[0022] FIG. 5 is a sectional vieW of the overcap as seen 
along the lines 5-5 of FIG. 4; 

[0023] FIG. 6 is a greatly enlarged sectional vieW of the 
overcap as seen along lines 6-6 of FIG. 5; 

[0024] FIG. 7 is a perspective vieW of an overcap accord 
ing to another embodiment of the present invention; 

FIG. 4 is an end vieW of the overcap shoWn in 

[0025] FIG. 8 is a perspective vieW of an overcap accord 
ing to yet another embodiment of the present invention; 

[0026] FIG. 9 is a sectional vieW of the container of the 
present invention shortly before the vacuum packaging 
operation; and 

[0027] FIG. 10 is a sectional vieW of the container of the 
present invention shortly after the vacuum packaging opera 
tion. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0028] The present invention noW Will be described more 
fully hereinafter With reference to the accompanying draW 
ings, in Which preferred embodiments of the invention are 
shoWn. This invention may, hoWever, be embodied in many 
different forms and should not be construed as limited to the 
embodiments set forth herein; rather, these embodiments are 
provided so that this disclosure Will be thorough and com 
plete, and Will fully convey the scope of the invention to 
those skilled in the art. Like numbers refer to like elements 
throughout. 

[0029] Turning ?rst to FIGS. 1-2, tubular container 10 is 
illustrated and is particularly advantageous for packaging 
food products 11, such as potato crisps or cookie biscuits. 
Other products may also be stored in the container 10, such 
as electronics and other nonfood products. Although illus 
trated as having a circular cross section, the tube of the 
container 10 may have any cross sectional shape that can be 
formed by Wrapping the tube around an appropriately 
shaped mandrel. One example is a generally rectangular 
shaped tube having rounded corners. As illustrated in more 
detail in FIG. 2, the tubular container 10 includes a body 
Wall comprising at least one tubular body Wall or ply 13 that 
is preferably formed of a strip of paperboard. The body ply 
13 may be advantageously composed of conventional spiral 
Wound paperboard having a thickness of about 0.15-0.30 
inch. Such a body ply 13 is described in US. Pat. No. 
5,988,493, Which is herein incorporated by reference. 

[0030] The tubular container 10 also includes a liner ply 
14 comprising a polymeric material and adhered to the inner 
surface of the body ply 13. In particular, the liner ply 14 is 
constructed of multiple layers. In a preferred embodiment, 
the liner ply 14 includes an outer layer, such as a craft paper, 
having inner and outer surfaces. A foil layer provides barrier 
properties. Liner plies such as described in US. Pat. No. 
5,829,669, Which is herein incorporated by reference, may 
also be used. 

[0031] As mentioned above, the liner ply 14 is secured to 
the body ply 13 by an adhesive layer 15. In one embodiment, 
the adhesive layer 15 comprises a polyvinyl material, 
although other materials may also be used. The adhesive 
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layer 15 may be applied to the entire inner surface of the 
body ply 13 or may be applied in a pattern con?guration. 

[0032] In one embodiment, the tubular container 10 of the 
present invention also includes a ?exible end closure or lid 
20 (sometimes referred to as a “membrane”) that is af?xed 
to an end of the tubular container 10. The other end closure 
of the tubular container 10 may be constructed of steel or 
aluminum plate With applied coatings and/or electrolytic 
tinplate. The ?exible lid 20 is preferably made of a ?exible 
laminate made of ?lms, kraft paper, foil, and/or extruded 
polymers and is heat sealed or adhesively attached to the end 
of the tubular container 10. 

[0033] In particular, the ?exible end closure 20 includes a 
barrier layer that serves as a barrier to the passage of liquids 
and/or gasses such as oxygen. If a barrier is required for both 
liquids and gasses, the barrier material is preferably selected 
from the group consisting of metal foil, such as aluminum 
foil, polyethylene terapthalate, modi?ed polyethylene ter 
apthalate, polyethylene napthalate, polyamide, metalliZed 
and silicate coated polyester, metalliZed and silicate 
polypropylene, metalliZed polyamide, polyvinylidiene chlo 
ride, ethylene vinyl alcohol and mixtures thereof. Other 
layers may be disposed on the outermost surface of the 
?exible lid 20 aWay from the inside of the tubular container 
10, including paper or paperboard layers, such as a kraft 
paper layer. The tubular container 10 also includes an 
overcap 30 Which is secured to an end of the container 10 
over the ?exible lid 20. The overcap can have several 
embodiments, as shoWn in FIGS. 1 and 1A and as discussed 
more fully beloW. 

[0034] FIGS. 3-6 illustrate one particular embodiment of 
the overcap 30 according to the present invention. In par 
ticular, the overcap 30 includes a base Wall 32 and a side 
Wall or skirt 34 that extends perpendicularly from the base 
Wall 32. The overcap-30 is preferably made from a poly 
meric material, such as loW density polyethylene, although 
other polymeric materials knoWn in the art can also be used. 
In a presently preferred embodiment, the overcap 30 de?nes 
a bias member 35 that extends aWay from the base Wall 32 
and toWards the inside of the tubular container 10. Accord 
ing to one embodiment, the bias member 35 includes a rib 
36. The rib 36 has a thickness T that is substantially 
equivalent to the thickness of the base Wall 32, although 
other dimensions may also be used depending on manufac 
turing guidelines knoWn in the art. In one embodiment, the 
rib 36 extends radially across the base Wall 32. Other shapes 
may also be used that Would be obvious to one of skill in the 
art, such as a shape comprising a plurality of concentric 
disks arranged so that each disk has a smaller radius as the 
disks extend aWay from the base Wall 32. As shoWn in FIG. 
3, the bias member 35 also includes a rib 38 that extends 
aWay from the base Wall 32 and perpendicular to the rib 36, 
thus forming a “X” or “T” shaped con?guration. The bias 
member 35 can also be formed by pro?ling or shaping the 
base Wall 32 into the desired shape. For example, FIG. 1A 
shoWs an overcap 30A having an indented form, Wherein the 
outer surface of the overcap has a concave form. Other 
shapes, such as those mentioned herein, can also be formed 
by shaping the base Wall 32 of the overcap 30A. Advanta 
geously, pro?ling the overcap in this manner may yield 
manufacturing efficiencies compared to other embodiments, 
since a portion of the base Wall itself is shaped into the bias 
member. 
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[0035] FIGS. 5 and 6 show a more detailed sectional vieW 
of the bias member 35 and the rib 38. More speci?cally, the 
rib 38 de?nes a distal surface 42 and tapering surfaces 40 
that join the distal surface 42 With the base Wall 32. The 
tapering surfaces 40 and distal surface 42 de?ne an angle a 
therebetWeen, Which is about 20 degrees, and can be deter 
mined analytically or for manufacturing purposes. In addi 
tion, the distal surface 42 is spaced aWay from the base Wall 
32 a distance D, Which is, in one embodiment, approxi 
mately equal to the length of the side Wall 34 multiplied by 
0.95. Other amounts are also possible for the distance D. At 
a minimum, hoWever, the distance D must be great enough 
so that the distal surface 42 is located inside the end of the 
container 10 When the overcap 30 is applied thereto. 

[0036] FIGS. 7 and 8 shoW alternative con?gurations of 
the bias member 35. In particular, FIG. 7 shoWs the bias 
member 35 having a tubular or curved con?guration. Alter 
natively, FIG. 8 shoWs the bias member 35 having a 
frustoconical con?guration. As stated above, these embodi 
ments are shoWn for example purposes only, and not by Way 
of limitation, such that other con?gurations of the bias 
member 35 Will be apparent to those of skill in the art. 

[0037] The container 10 of the present invention is par 
ticularly advantageous for the packaging of food products 
11, and in particular the packaging of fragile food products 
in a reduced pressure environment. As discussed above, 
fragile food products, such as potato crisps and cookie 
biscuits, are particularly disposed to breakage during 
vacuum packaging, Where the vacuum packaging process 
itself causes the ?exible lid 20 to hit against the food 
products 11 located adjacent the ?exible lid. With the present 
invention, the ?exible end closure 20 is biased inWardly 
toWards the food products by the bias member 35 of the 
overcap 30 before a vacuum is applied. As such, the ?exible 
lid is prevented from rapid and forceful movement during 
the vacuum packaging process, Which thereby protects the 
food products 11 located adjacent the ?exible lid 20 from 
being broken or damaged during packaging. 

[0038] As described in a preferred embodiment, the over 
cap 30 includes the bias member 35. HoWever, the present 
invention is not intended to be limited to this embodiment. 
In this regard, the bias member can have other shapes and 
con?gurations. For example, in one alternative embodiment 
the bias member is separate from the overcap and comprises 
a disk of compressible material, such as cardboard or plastic. 
In another alternative embodiment, the bias member com 
prises a dome-shaped insert that is placed betWeen the 
overcap and the ?exible lid. In yet another embodiment, the 
bias member is attached to the overcap using double-sided 
tape or an adhesive. 

[0039] A method of manufacturing a sealed composite 
container is also provided by the present invention. In 
particular, the method includes forming the tubular body ply 
13 according to conventional spiral Winding techniques 
knoWn in the art, such as described in US. Pat. No. 
4,185,425, Which is herein incorporated by reference. At 
least one end of the tubular body ply 13 is rolled outWardly 
to form a rim Which provides a suitable surface for af?xing 
the ?exible end closure 20. The method also includes 
placing the overcap 30 over the ?exible lid 20 and biasing 
the ?exible lid inWardly With the bias member 35 of the 
overcap 30 When the overcap is placed over the ?exible lid. 
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Advantageously, the ?exible lid 20 is maintained in a biased 
shape until the overcap 30 is removed. 

[0040] A method of packaging products is also provided 
by the present invention. The method includes attaching the 
?exible lid 20 to at least one of the opposed ends of the 
tubular body ply 13. The method also includes placing the 
overcap 30 over the ?exible lid 20, and biasing the ?exible 
lid inWardly With the bias member 35. The method further 
includes depositing one or more food products 11, such as 
potato crisps or cookie biscuits, inside the tubular body ply 
13 such that the food products are stacked upon one another 
adjacent the ?exible lid 20. According to one embodiment, 
the method also includes applying a vacuum to the open end 
of the tubular container 10 and closing the open end of the 
tubular body ply 13 With another end closure, Which in one 
embodiment is a metal end closure. In this regard, a pre 
ferred metal end closure is disclosed in US. Pat. No. 
5,971,259, Which is incorporated herein by reference. After 
the tubular container 10 has been sealed, the applied vacuum 
is released, Which causes the ?exible lid 20 to move toWards 
the food products 11 contained therein. More speci?cally, an 
inWardly directed force is applied to the ?exible lid 20 When 
the vacuum is released because of the resultant pressure 
differential created across the ?exible lid 20 by the vacuum 
process. In a preferred embodiment, the bias member 35 
maintains the ?exible lid 20 in a biased shape until the 
overcap is removed. As such, the ?exible lid 20 undergoes 
substantially less inWard movement against the food prod 
ucts 11 located adjacent to ?exible lid When the vacuum is 
released, Which prevents the food products from being 
damaged or broken during the packaging process. 

[0041] FIGS. 9 and 10 shoW sectional vieWs of the 
container 10 according to the present invention. In particu 
lar, FIG. 9 shoWs the container 10 shortly before the vacuum 
packaging operation in an inverted position Wherein the 
overcap 30 is secured to the end of the container such that 
the ?exible lid 20 is biased inWardly. According to the 
present invention, the food products 11 are loaded into the 
inverted container 10 adjacent the biased lid 20. FIG. 10 
shoWs the container 10 shortly after the vacuum is applied. 
As shoWn, the ?exible lid 20 is capable of moving slightly 
inWardly toWard the food products 11, but the movement of 
the lid is greatly restricted due to its pre-vacuum biased 
shape caused by the bias member 35. Accordingly, the 
pressing force against the food products 11 created by the 
movement of the ?exible lid 20 is suf?ciently limited such 
that the food products adjacent the lid are not damaged 
during the vacuum process. 

[0042] Thus, the present invention provides a tubular 
composite container 10 and related methods that overcomes 
the disadvantages of conventional methods and containers. 
In particular, the container 10 sufficiently restricts the move 
ment of the ?exible lid 20 such that the food products 
located adjacent the ?exible lid are not damaged during 
vacuum packaging. The container 10 can be manufactured 
using mostly standard techniques and does not require 
special tools or adhesives, Which add additional expense to 
the standard manufacturing process. Thus, the container 10 
of the present invention is particularly advantageous for 
packaging food products 11 that are delicate or otherWise 
susceptible to breakage during vacuum packaging. FolloW 
ing the method of the present invention alloWs the ?exible 
lid 20 to be biased inWardly before the vacuum is applied to 
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the inside of the container 10, such that When the vacuum is 
applied the pressing force created by the movement of the 
?exible lid 20 is suf?ciently loW such that the food products 
11 located adjacent the ?exible lid are not damaged. In 
addition, the container 10 is easy to manufacture, yet is 
capable of Withstanding a rigid shape and providing a 
hermetic seal to prevent air and moisture from contaminat 
ing the products contained therein. 

[0043] Many modi?cations and other embodiments of the 
invention Will come to mind to one skilled in the art to Which 
this invention pertains having the bene?t of the teachings 
presented in the foregoing descriptions and the associated 
draWings. Therefore, it is to be understood that the invention 
is not to be limited to the speci?c embodiments disclosed 
and that modi?cations and other embodiments are intended 
to be included Within the scope of the appended claims. For 
example, the tubular containers according to the present 
invention are not necessarily helically Wound, but may 
instead by longintudinarly Wrapped to create “convolute” 
tube having an axially extending seam. In addition, although 
the tubular containers according to the present invention 
have been described primarily in connection With food 
products, it is to be understood that the containers could be 
used in connection With other products that may be damaged 
during a vacuum packaging process or that may require the 
cushioning effect of a vacuum packaging operation. 
Although speci?c terms are employed herein, they are used 
in a generic and descriptive sense only and not for purposes 
of limitation. 

That Which is claimed: 
1. A tubular composite container for vacuum packaging 

products, comprising: 

a tubular body ply formed of paperboard material having 
inner and outer surfaces and opposed ends, at least one 
end of said body ply being rolled outWardly to form a 
rim; 

a ?exible membrane-type lid positioned against said rim 
and sealed thereto; and 

an overcap attached to said container adjacent said ?ex 
ible membrane-type lid, said overcap de?ning a bias 
member for biasing said membrane-type lid inWardly 
toWards the products before a vacuum is applied. 

2. A container according to claim 1, Wherein said bias 
member comprises a rib. 

3. A container according to claim 2, Wherein said rib has 
a thickness substantially equal to said base portion. 

4. A container according to claim 2, further comprising a 
plurality of ribs. 

5. A container according to claim 1, Wherein said bias 
member has a curved shape. 

6. A container according to claim 1, Wherein said bias 
member has a frustoconical shape. 

7. A container according to claim 1, further comprising a 
?exible liner ply adjacent said tubular body ply. 

8. An overcap for a tubular composite container having at 
least one ?exible end closure attached to an end thereof and 
being of a type in Which products can be vacuum packaged, 
the overcap comprising: 

a base portion having inner and outer surfaces and de?n 
ing an outer perimeter; 

Dec. 19, 2002 

a skirt extending circumferentially about said outer perim 
eter of said base portion; and 

a bias member extending aWay from said inner surface of 
said base portion, said bias member being adapted for 
biasing the at least one ?exible end closure toWards the 
products before a vacuum is applied. 

9. An overcap according to claim 8, Wherein said bias 
member comprises a rib. 

10. An overcap according to claim 9, Wherein said rib has 
a thickness substantially equal to said base portion. 

11. An overcap according to claim 9, further comprising 
a plurality of ribs. 

12. An overcap according to claim 8, Wherein said bias 
member has a tubular shape. 

13. An overcap according to claim 8, Wherein said bias 
member has a frustoconical shape. 

14. An overcap for a tubular composite container having 
at least one ?exible end closure attached to an end thereof 
and being of a type in Which products can be vacuum 
packaged, the overcap comprising: 

a base portion having inner and outer surfaces and de?n 
ing an outer perimeter; and 

a skirt extending circumferentially about said outer perim 
eter of said base portion, Wherein said base portion is 
shaped such that a portion of said base portion extends 
inWardly for biasing the at least one ?exible end closure 
toWards the products before a vacuum is applied. 

15. A method of manufacturing a sealed composite con 
tainer for products, comprising: 

providing a tubular body having opposed ends, at least 
one end of said tubular body being rolled outWardly to 
form a rim; 

attaching a ?exible lid to said rim; and 

biasing the ?exible lid such that the lid, When in place on 
said one of the opposed ends of the tubular body 
member, is biased inWardly toWard the other end of the 
tubular body member. 

16. A method according to claim 15, Wherein the ?exible 
lid is biased inWardly by urging a bias member against the 
?exible lid. 

17. A method according to claim 16, further comprising 
maintaining the ?exible lid in a biased shaped until the bias 
member is removed. 

18. A method of packaging products, comprising: 

providing a tubular body member having opposed ends 
and an inWardly biased ?exible lid sealed to one end 

thereof; 

depositing one or more products inside the open end of the 
tubular body member; 

applying an end closure to the open end of the tubular 
body member; and 

creating a negative pressure Within the tubular body 
member. 
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19. Amethod according to claim 18, wherein the negative 
pressure is created by applying a vacuum to the inside of the 
tubular container such that an inwardly directed force is 
applied to the ?exible lid. 

20. A method according to claim 18, Wherein the ?exible 
lid is biased inWardly by urging a bias member against the 
?exible lid. 
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21. A method according to claim 20, further comprising 
maintaining the ?exible lid in a biased shape until the bias 
member is removed. 

22. A method according to claim 18, further comprising 
restricting inWard movement of the ?exible lid by urging a 
bias member against the ?exible lid. 

* * * * * 


